, when ·the British eclipse expedition announced the confirmation of Einstein's prediction, from the general theory of relativity, that starlight would be deflected by the gravitational field of the sun. Rarely has a scientific discovery, apparently so forbidding in character, been attended by such an outburst of interest and inquiry. The silent, matter-of-fact way in which relativity has been absorbed into the general scheme of physics stands in striking contrast to the fanfare with which it has been received by the general public. From the time of the Burlington House meeting onwards there has been a ceaseless procession of books, pamphlets, newspaper articles, lectures, pictures, even cinema films, dedicated to the task of making plain to the man in the street what relativity really means.
Even the most easily satisfied expositor can scarcely claim that a reasonably proportionate amount of success has been achieved. Few phenomena are more rarely encountered than a nonscientific man who understands relativity, or even one who claims to do so. It has become almost a commonplace that the theory is unintelligible to the ordinary person. One who affects to understand it is apt to be regarded with suspicion. The rumour has gone forth, and is widely accepted, that there are only three (or is it eleven ?) people in the world who know what it is all about. Judged solely by their results, the_ attempts to express relativity in ordinary language represent the most conspicuous failure of modern scientific exposition.
It is easy to find defects in many of the attempts. Some have been made by writers who themselves have a very hazy notion of the matter. Others are unintelligible and terribly duli. Others, again, are too much concerned with details, and present a skeleton rather than a spirit ; and so on. But all these things do not explain the situation. They are defects common to a certain proportion of all popular scientific works. Books on 'radio,' for example, can claim their share of them, yet the country is full of experts in this subject who have little physics and less mathematics. The cause of the failure to make relativity intelligible must be sought elsewhere. As a possible contributor to the failure, and a spectator of the efforts of many others, we may be permitted to record a few reflections for the consideration of future interpreters.
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Undoubtedly the greatest difficulty in the matter is the universal idea that relativity is hard to understand. A prejudice of this kind is generally fatal to the acquirement of any knowledge, but it is particularly so in the case of relativity, first because it is accepted with such implicjt trust, and secondly because it is not true. The real difficulty that besets the beginner in the . subject is, not to understand what he is told, but to believe it. The look that meets the expositor is a look of incredulity, not of blankness.
Consider for a few moments any of the paradoxes which have created the illusion that relativity is unintelligible. What is there difficult to understand in the statement that i£ we watch a man moving quickly we shall find that his clock will not keep time with ours ? Or that he will appear to have shrunk in the direction of motion, and we shall appear to have done so to him? The thing can be pictured by the dullest imagination; any child who has seen a clock or a yardstick can understand what it means. But it takes a child or a genius to believe that it would happen, and the ordinary man, being neither a child nor a genius, does not believe.
Finding the proposition incredible, the ordinary man thinks he must have misunderstood. There must be something he has not grasped, some unrealised factor in the matter which, if it could be laid hold of, would remove the paradox and take the 'nonsense ' out of the business ; and because he cannot find this mental philosopher's stone he concludes that he has not understood what he has been told.
If this diagnosis of the situation is correct, some modifications of the customary treatment are required. Illustrations designed to show how the phenomena can be pictured in the mind-such as those involving the properties of spherical mirrors, for example-become somewhat irrelevant. Ingenious and trustworthy though they may be, they merely illustrate what can be readily imagined without their aid, and so evade the main problem. Salvation must be by faith, and not by reason.
The aspirant must be persuaded that what seems too absurd and too simple to be the great principle of relativity is nevertheless just what he is seeking, and that he has already grasped it i£ he ·will only believe. Science is not often called upon to play the role of the 'hot gospeller,' but the teaching of relativity appears to furnish a situation in which, with some obvious reservations, it must do so.
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The best mode of procedure has yet to befound, but the first step seems fairly obvious. The learner must be assured that relativity involves nothing in the slightest degree inconsistent with ordinary experience. The source of his unbelief is undoubtedly his failure to distinguish between what he' has actually experienced and what he has been in the habit of extrapolating from experience. The paradoxes of relativity are concerned entirely with the latter, but he unconsciously attributes them to the former, and so there arises in him an undefined feeling that there is something wrong.
The ordinary learner does not realise that he has previously had no grounds at all for comparing his view of the world with that of an observer travelling at half the speed of light. He thinks his preconceived vi~w inevitably follows from his experience of smaller speeds, and when he learns that relativity is in conflict with that view he thinks it must therefore be in conflict with experience. Unfortunately, many of the popular accounts of the subject tend to foster that belief.
The matter has a larger importance than the mere understanding of an abstract principle of science. It has a profound effect on the whole habits of thought of the person concerned. Once let the possibility be admitted that knowledge is not firmly grounded in experience, and the mind loses its anchor ; " function is smothered in surmise, and nothing is but what is not." The moment a inan, however humble and unspecialised he may be, loses the confidence to say, 'That is nonsense,' to anything which violates his experience, by whomsoever and in whatsoever name it may be pronounced, he has lost, if not his senses, at least everything that makes them significant. He has no longer any hold on the world, and has become a potential victim to any delusion or absurdity that he may chance to encounter. The most serious effect of the failure to realise the meaning of relativity is the tendency to lapse into this state of mind.
One or two examples must suffice. An article appeared recently in a widely read journal, by a writer in many respects deservedly popular, in which the effect of relativity on our knowledge of the material world was discussed. It was stated that a piece of matter was no longer a " solid entity enduring through time," but had become indefinitely" attenuated," and was" a series of momentary existents which only their resemblances to one another justify us in collecting together as appearances of the same thing." The idea that matter was a " hard, tangible something " was stigmatised as "the horse sense of the materialist." It is clear that the words used-" solid," "attenuated," "hard," "tangible," etc.-cannot be taken literally, or the absurdity of the statements would be too obvious. They are metaphorical, and the impression the passage gives is that the materjal world has lost its stability, that it would not be surprising if the moon, say, suddenly disappeared or turned into green cheese, since " a series of momentary existents " with " only " a resemblance to one another might possibly terminat,e or take on a new form. The simple fact, that in order to get a unique measure of any portion of the material world we must state its relation to time and space as well as its mass-a ~act which violates no experience and leaves the 'hardness' or 'tangibility' of the material world exactly where it was before-is diffused into a nebulous, metaphysical vagueness which a moment's reference to experience would suffice to discredit. But perhaps the most significant feature of this matter is that, in a journal with no lack of critical correspondents, no note of protest was sounded. Apparently the magic word ' relativity ' induced a kind of hypnotic state in which the subject passively accepted what he was told without regard to the facts of his everyday life. This is the natural result of the impression that relativity involves a denial of ordinary experience.
The reference to the ' materialist ' suggests another common error, namely, that in some way relativity has killed ' materialism ' as the word used to be understood. The essence of materialism is the belief that the physical world, which is apprehended by the senses, is the basis and source of consciousness. This belief. is a deduction from experience, and those who really feel its force, . whether they assent to it or not, know that it can be in no way affected by a change in units of measurement. The physicist may choose to speak of a stone as an ' event ' instead of · as a piece of ' matter,' because he has found a more fundamental way of measuring its content, but the stone as an object of sense-perception, with all the properties which have made it a challenge to idealism, is still there. The recognition of the challenge may be "horse sense," but it remains sense ; and the opposite of sense is still nonsense.
Relativity represents a great advance of the van- T HIS is a very delightful book, scholarly and whimsical, but it recalls just a little a reviewer's remark on a distinguished philosopher's "Secret of Hegel," that whether the author had understood the secret or not, the practical certainty was that he had kept it to himself ; for after reading Mr. Heron-Allen's book we remain puzzled by the barnacle's secret-we mean, of course, its pseudo-secret, namely, its connexion with a goose. The real secret of the barnacle was solved by Dr.
J. Vaughan Thompson in 1830 and 1835 in his famous researches, which showed what barnacles actually are and how they develop. On this point an · zoologists are agreed ; the puzzle is to explain how barnacles got mixed up for centuries with barnacle geese. We had expected that Mr. Heron-Allen's ingenious mind and .sleuth scholarship would have cleared the mist away. The book is extraordinarily learned, and though we confess we never heard of most of the authorities he quotes, we suppose they are all right. The learning is certainly anything but dull, for even the footnotes, mercifully relegated to fifty pages at the end, have an undeniable sparkle. There is also a generous sprinkling of interesting illustrations, some as quaint as quaint could be.
What, then, is our ungrateful disappointment ? It is that the learned author crowds down to three pages what seems to us the really interesting question : How did the barnacle myth arise and how did it persist for so many centuries ? Perhaps, however, the author has done all anyone could; but in any case, after reading the book we are left rubbing our eyes; and Mr. Heron-Allen confesses or complains, in company, we are told, with Aeneas Sylvius Piccolomini, sometime Pope Pius II., that the myth, urgently pursued, has "fled ever further from investigation, like a willo' -the-wisp."
The gist of the history is that from the early thirteenth century onwards it was circumstantially stated that barnacles developed into goslings. The belief was so widespread that in some religious centres barnacle geese were allowed at dinner during Lent because " they are not flesh nor born of flesh." To this primary confusion there was added a secondary fancy that the birds grow on trees "towards Ireland on the sea," and that they fall off when nearly mature, those that fall
